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LIGHT EMITTING DEVICE HAVING LIGHT EMITTING SURFACE OF 
CONCAVE LENS AND METHOD FOR MANUFACTURING THEREOF 

Patent number: KR20030031 043 (A) 

Publication date: 2003-04-18 

Inventor(s): KIM HYEON MIN [KR]; KIM YEONG HWAN [KR]; OH YEONG SIK [KR] + 

Applicant(s): LUMIMICRO CORP LTD [KR] + 

Classification: 

- international: H01L33/00; H01 L33/00; (IPC1-7): H01 L33/00 
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Abstract of KR 20030031043 (A) 

PURPOSE: A light emitting device having the light emitting surface of concave lens and method for 
manufacturing thereof are provided to realize high brightness characteristics by forming the light 
emitting surface in the shape of a concave lens while controlling the angle thereof, and protecting the 
light emitting surface from the alien materials through cleaning the light emitting surface using a 
surface active agent. CONSTITUTION: A light emission device includes a metallic terminal unit(7) with 
a plurality of terminals for the electrical connection, one or more light emission diode chips(5), a bond 
wire(4) electrically connecting the metallic terminal unit(7) to the light emission diode chip(5), and a 
light transmission resin unit(9) sealing the light emission diode chip(5). The light emission face of the 
light transmission resin unit(9) for finally discharging the light emitted from the light emission diode 
chip(5) is a shape of a concave lens. 
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444, 4w 




(54) ^44^ 4444 


£fe 44 ^4 ^ ^ ^12: 4t3 





4 434 4444 4fe 44 £4 ^ ^ $-3 4^1 44 ^AS^i, 44 ^ol^S 444^ 4 

4 £4i £M4 jU:#, jifla s ^43^ 444 47l 4*H o. 4444 ^-S^lfe 4^4 n. 4 

^ 44 3°14. 4 433 44 ^4^, 4713 ^4 34 44713 44«- 

s#*Hr ^ 444; 444 d lJ2-S 3 ; ^ 4444 444<>14-:hi ^4 ^l*^ 3#SRr £ = 3°H; ^ * 
^q-ol 6.H 3£ 1344^ 4^4^ ^*14» 51444 4^4^ ^14^ 444°15LH 4#€ %*] 

34s ^14 4*3^ 4(444)3 a}<H£. ^^-7> i^-aa* 4^*Rr £<g.& 

£2 

44 4i4, 44 LED, flfl-S] LED, ^4*4 ^444 

-E^4 4fcM 4'^ 

51 14 431 343 43 44^1 44 ^43 4 41- 44^fe 4451°14- 
51 2^ 4 433 J24«^ 4444 44 ^43 * 43 ^11" 44^4. 

51 34 4 433 43i°l] Si34, os-^ 4£($)4, 4444 433 ^ 433 33(d)* 44^ 5143 

4. 

51 4a^r 51 23 43 C1 H &33, 4443 ^4fc 4^ 4 ^44 4444 °H43 44* 44^ 44 

5134. 

51 4bfe 51 2fil 4*HH sa^-H, 444^1 5l44^ ^4 4^ # 44 S 4* 34* *«11 43£7l- ^714 4^ 
«44^^r445ioi4. 

51 4c^ 51 23 4>-H4ll $1^4, 4443 5i4€^ 4^ ^ ^4 ^13 ^n 6 ! 4# 434^7> =^4 4 
443 ^44^41 4 4394 431 « 44^ 4451^14- 
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H 4d^r H 2^ 4^-HH 4°1 A 1, 444^ 43 4 4*14 44 4^°fl ^1|«Kr 

24 443 4*fl7} 4^4 431-1 444 44i<>14. 

5L5±±5L22] 44 $H4, 5l44^ 4544>H 44 4*4^ 4^43 4 7] (intensity)!- 4^3 
AS. Hi a*!: 44^4. 

i4& £ 4^ 4^H(A)4 4^ 7l#(B,C)4 ^4 ^44 3-f 41 44 jL*. j!^ 44 A l« 4, 43 4^4 
^7] 4444 444 3.€flSc>14 

£ 74 ^ 4^-1 44i(A)4 4^ 7i#(B,c)^l 44 ^44 34 i 44 4* 7>4 44 ^14 4, 43 4-^4 
m #444 44^3 ^^14. 

5. 84 4 4^3 44 4:4 ^12 4^3 * 4*H» 4^Rr ^#£<^14. 

£ 9fe 4 4^3 44 4^4 A3i 4S13 4^-HHH, i?-4^s ^§4 ^34 4^4fe *4£°14. 

5. 10a 4 lOb^r ^-14 441 -g-g-^fe £ 4^3 4* £43 4-i- 4-*Hl-4 *M44. 

£ lia S llbfe 43 4444 1- 43 LED 441 443fe £ 4^3 44 ^43 i^S 4<*H3 444 
444 "11344. 

5L 12a 4 5L 12b^r 4tfl-£ 43 4313 4^5. 443^r £ 4*33 44 43^ £43 SE 4€- 4 43413 
444 444 i444. 

#0/ 4^ # zi got #^/# 

4 4^4 A^aa 4444 4fe 44 £4 4 ^ ^4 4^41 44 S-S-S^, S-4 4-*H4>lfe ^4 43 
^ 4 444^ 44 i^dfl ojo^, jtj:^., 3-^5. ^ 2434 4*4 £3 343 n 4444 i^as 143 
3tt 4^4 ^ 4HH 343 *4 ^44| 44 334. 

44 43-£-E-(LEDfe ^3134 44, ^4 44*11 f-Ci^-S, ^24, 3417M4 S PDA )4) 4-§-4 
<*13 3^-t5|13(LCD)3 ^. 44(back light), 44*^- ^1 S ^^^13:^ a^l4, Sf-43l4^ 4 
4 AS zi a>4 ^^7} 4s ^-ifl € 44°ls.s 44 7fl4°l 7l4sU 44. 

33 sf-^i: 45L^l(GaN 4)4 °144^ JiflSL ^^44 44°1 7>44 444°1^-H7> 7114514 
4. «>le|* 444°!^ ^(chip)^l^ 444 ^4#3 o a^-# 4^, ^3 31^ 44-^sl 44^1 7>^-4 «8 

4 #44 47l#4 ^4#S a^r 47l#4 ^4#l^r °l^-4^ ^4 ^^1 4°1V-1 4^^7} ^44 4 Sl^ ^4 
444°RH(white LED)7> 7fl4=l c >l 444 0 li^S 44as 4^ 444 4 $Xn sijatj-. ^el4 444°1 

A^ 4^1 4*1 i4^(mobile) 717H14 313 clifrBflol fil ^440.51 014. 

£1 4 42fl 7l4°l 4^1 4^ ^4^1 4 i« 44^^r £4°14. 

£ 1°1 44 44t§ 44 ^4^ 4^4^1 444 ^4 el ^ Hell °J (lead frame)4 444^r 44 »H 6 1^4(6, 7) 

4, 4 6 1 4^(5H 514^ 44 »ll°li4(7) ^1^1 444 444°!^ ^(8)4, 44 iJll 0 l^ J f(7)4 444°!^ 
^(8)4 471 3 its ^44^r 4°H ^(4)4, 47l 444°!^ ^(8)^4^1 4* 444*1 44°- 

s. 4*^1 -71 £4 444 aj^3)i-7i^(i) S 01^^14. 

4Ajj 4144(Dfe s. 141 £^1€ 44 4°1, ^ 44^1 444°1^ ^(8)4 44°1 71^4^4 4 444(reces 
s)4 7>4^, t#4^ ^4 *4 6 1 444 4^4^ ^4(i0)s ^^44. 0 H4^1 43(l0fe ^44°1 #2, 
11144, ifl^, 414°1 4^43- ^444°H44 ^4 444 4^Hl A i^l 44°ll ^4* 4°H4 44. 

47l «Hsfl7l4(l)fe =1 i4(3)i^l 4^44< : 'l fe^ 4444°1 444 44. £ H 424 4fe 4^1 714^1 
4^1 44^ 44 ^4°fl^ 444 a44 4^4 7] 4 7M^1 444 7l47> ^H44. 444 0 Ujel |(84s.^ 
b1 4#s)fe 44 i4^1 ^4(10)4 44444 °H4^1 ^4(10) ^fl^l 44^1 o] sX^= H4 #1 0 ^4« ^^A^li 
^4.44^1 ^4^1 44 ^a) 44^] 4°1 44=1 4 44. °lel4 43i4, ^4 #4^1 4^4 a44 100 



2 of 16 



^7fl44 ^2003-0031043 

%y\ oHhs 4£43 444^, 43 i^-4 *44 3] °fl^3 4334 S3* 43 4*47} 4 

^§H, ^-±^21 ^ ^ S7 > 51^711 €4. 

H4, 43 «14 313 4(1)3 4#43 444 £ 445S4 31, n £433 4^7> 4444 44. 44 

X43 |,^^?! 44(defect) 43 ^t^Rt 34 334 44°ll 3*B 444 £4333 4*4^ 34 ^71] 
44. 4^4*114 aU}^ Bflofl^ ^ 4*47} 44343 €4. 

n s^h, ^l(io)» 4443 =l ^7)1^(2)^^ #433 44s 4#4tt 4334A 334(2)33 
£4 443 34 A43 *43 444^ 33 434 44. 

4443 AAfe A3 433 ^Jl, 7Vjl ^ ±n] ^ ^| 

44 A43 7l7l ^11 34333 7}4 344 4434. ^3hs, 334 4443AH3 ^4433 v\S 
#4 44# 3l44 4A4 4AS3 cl^- n -§--8- >S4« 4^4 ^ £[4. 

;z3HS M4 d ]lHS] 44* i44 ^r]]S|-s>7l flfflAJfe ^4 ^ 7 }43 44 3^] tflsH 4313 

a 443 444 31A4 4 444 §Hr 33 43s4 ^ii-44. £ 4343 44 4 443 34 
4, 34 434 33 7}43 % £4 43 434 7>4 # 34 33 444 34344 £43 3 as 4 

4344 

444, 4 434^ 334 443 4^43, 33 4144(1) 444 34333 ^£ §g ^ ^ xfl S £ ^ 

314, 4443 AH t- s43 333 443^ 33 3A-&51133 «fl 43 A4 a~ 433 4 as 4443 ^ 
«H4fe 34^4 7>44 44. s 14 4^4 ^4 4°lAni4fe 

^1 ^4 ^^14(2)ol 4* =J4as ^I144<H 4^ 4#^lfe £3 1st ^iH4 ^ S4. 

a, ^-^01^6))^ if #si^ t-g: ^1 ^4 ^4^1] 4 4144 =r44 4^* #44°i 4 
^ ^4 t-4^ 44 ^7}*] ^4 £^i7i ^ ^4°] 4 ^ S14. 444, 444 6 1 A-i4 4#^lfe 4* £4*1 
as ^I4s 4#4-£4 4^r % o] ^-asH ol «■ j13HM3.£ ^4 4 4^4°fl ^■§■44. 

4 ^ 4*1^ 4t« 4i4» °l-§-4 =r4>4^ 44 ^4 ^4£, ^44, 4^4, 444, ^ 
4^ ^ <^e| 7H A4» 4«M7l7l 44 4AS4, 4^fls, ^ ji44 4 ^Jl4* 4^ 43,3: 

1*% ^4^ 4^47] 44 4°14. 

Ir^s, 4 4^4 ^ 4^, i4 4^°1 444 4s£ ^fi] 44 i4« *ll ^44 ^4 4°14. 

$*m, 4 4^4 44 44^ 44 £*H4 4 A44^ 4i ^47l#^- 4*il °d^s 3:^4^ ^-fr 
4*42-, d l 4^4 344^ 4444 4°U #444 4^44^ ^^51^ ^^o] 7 Br4 44 44^ 44 ^ 
4« 4^-471 44 51°] 4. 

#^4 4-^ 4 4 # 

444 434 43471 314 4 4^ 4 43 i 44 44 4°1A^ $_7}*\ ^44 314 44711 $] 4 

7>« S44fe 44 471-4; 4443 ah 3; 3M ^4 4444 43 4443 ah ^4 43 3 as 344^ €r 
s- 433; ^ 43 4443 ah ^4 444fe 4444 4441- 5.443, 43 4^43 444^ 43 444 
3 AH ^AS43 4#4 43 34s ^ 4*3^ 4(444)3 33 a ^7} A44HI- ^34^ 434 4 
^i«s 44. 

443 4t11 fe, 43 44 A4^, 43 4443 ah 343, ^ 44i 4443 ah ^3 443^ 

4#4# 7}43, 43 4443 ah 3 as44 4#3fe 43 44» 43 444 3433 4443 34s 4# 
33 A4 4^ 41344 3 A443, 43 4^43 444^ 43 4444 443, 43 4443 4343 43 
3, 43 4443 AH 3 AS43 4*4 43 44s 4* 4*3^ 4(444)3 A44h«- ^34A4, 43 4 
443 43 444 34AS43 444 ^3 as 444 3 43 4443 4^ 4^4 7^44. 

A4, 43 4443 4343 43 A44^# 444^ 444^)1 434, 4344, 43 A44^ 3433A 
S43 43 A44h ^344 44^ 7>43 34 433 4a(A44^ 4a)7> 30ss4^- 3.3 80S 344 4 
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°)7}^, #7] a44^ 43333 43 4444 #7] 4333 433 4^ ^i4 433 7]e](d)^ lum 

33 lOOOum 33 H^^t).. 

^1-7) 434^ n 343 ^§4 #43 <y^>l-Ol g-#E|3 43 t^^^^JfEl 443^ ^3 

33a 341 4443 ^4 4^ 443 4*44 331 ^jls ft4. 

4 433 4^ ft 433 3ft 44 ^4 *2 4^4, 432] flft 4433 £ fe gjc ^133 

^tfo] o_r= ^l 44(mount)4^ 43; 47l ^4 4444 43 4443 an ^l h-h. 4334 443 47] 
a] as ^44^ 44 431 4443 47] 4443a- 31 444^ 44; 3 47l 431 3433, 47l 4 
443aH ^as43 4#€ 34s ^ 4#3^ 4(444)3 33a ^44 a^fel 434a^ 4^ 

44343^ 4 433 44 a4 3|a 434, 33a 43 34 43 343, 47] 4443an ^ £|41 
oi-^P], s^o]] ^ 46]^ ^^s]^ 4141 444 4^1 4443a- 3as43 4*3^ 43 3 
44 471 4*4 3433 «u>§h « s u^h^s. 4^ 3331 334^ 431 3 S443, 47l 44 
4333^ # 7 ] ^v 7 ] *v#«i- ^°-3, a> 71 e.a^ ^7iH4i^ ^7} 4443a- 3as^f B] 4* 

3 43 34a a)^ 4#3^r 4(443)3 a44s# 434a4, 47) 4443 47l 414 34as43 4* 

4 444 3 43 4133 34 4a# 4^4 4^ 34 43 ^ 44. 

44343^ 4 433 44 a4 7i]s 433 $7] ^-g- ^H^i, #7| ^44 ^43 4^4^ 43 
a^ 443 433 34 43 44. 

333, AJ-71 7 ] S# i .71471 41ft 3i4 44 ^3 3 4^ 44/^4 44 ^31 44 333 
44344. 

aft, 471 £431^ 4?im, 44 ^1124 44 4^<^1 s]«H P H1 7]s» ^14*m 4^1, ^ i 

7g 4t4^ 47] 41-4 ^44^1 ^4 #^4 -g-ofl^m 4?11# sft^H, 447>4^, ^3 4ss 7>t 
4^ 471 ftl-4 ^fl^i ^4fe 2.4 111 4«fl^l7m 47)11 3 £44^4 4^ 3*1 44344. 

44347fe 4 4^^i £74 « 0 v^^ ^-71 43^1 6 ^4.^ ^44 4^«1» 4^44, 44 

<L*r$\2, s-144^^4^1 471 iL4^la ^41 444 7>4^1 34 4°1^1 4£(^-4^a 4^)« 30£ ^14 8 
0£ ol sKl ^41i>H ^H4fe 31 43 ^ ft4. 

aft, 43 A4€^ 4711 <Wi, t]14 4^^11 444°] 43 444 ^44 ^13 334fe 431* 3 s. 
44^4 4 4£ Si 4. 

4 433 44 43^h i4°ll S133, 4443-2-^ ^4 n 4443 33 €33 441 4£^ls ol^^4 
333 44344. 

4443 434^ 343 434 444fe 33 44343, 4 433 44 43^ rM-fe 43 4443 
4343 43 4443A^ 333 4*3 43 33£ 341 4443 4^ 443 41 444^ 34133 4 
44 3334 34143 ±433 33 4fe 33 4 343, 4 434 33ft 44 43 ^ 3a 3, 44 
41 .SL44^ ^4ji ^1 ±^2, 4ai a44fe 43 341 443 3^3 331 44 43AS *>4 

H344 4a^l <^143 43 ^ 443, 443 3 4433 34 3343 44414 4443 444 34, 3 
43 4441 -5-4 ^4fe 4 433 3a 4^1 3443, 4344 43 3433AS43 4 

7] a=-^!^ 4341 44^ 7}43 34 433 4a(-°-44^ 4a, $, £ 3 3-a)# 0£33 80a43 3344 
43 341 43 33443 44 ^41 34 4 31 ^4 434, 443 a» 44^ 4as 33 
7>443, 43 4441 43^ ^441 fe3as_4 3.$sl°\ ofl^3 ^^*v ^ 014. 

aft, a-=-€^ 4a si ^41 43 34 43 44443 331 3^443 34a^ 1 441 444as«l 
4343 44 33a 3. 4331 4a 4 4 3a^, 43 ^^1^1 ^g-o] ^^o}. ^ ^isl-43 3l 4443 
7^141 444^ 33 7>^44. 

^ o\]^x\ ^1 #£4M 3-44 asi^A]^ oi^aIoi^^oi^tck) fl-^ > Ai# s ai^i 

ofl^-Ai^-s- -frsLsil, 4a4 3asim a 3^334^1^1 = , sjA^oi^nig-Ai-cj^e] Ai^^^a^ -^4 3:^. 
314 44 343 *4ll a44fe 33 44344. 
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<^7H, TGIC^ 5L<#°]7] H&<$ 4€r <3]4 444 444 7J4 a. ? > * 

44S*1 A>4sj^ ^c] 7 }444. aft, TGIC* 50% <>]4 444AS 4 Isf- 4«S4 ^fl-f 44 4 
#3 3 (soldering) A] 444<>l *fl4 444 44 44 4 44. 

#71 «A^1 ^ 2^14 4444 Sl^r ^7>=4##°1 °H44 44°11 cfl^fl 0.5~2.0#^ «14s 4tsH 4 
°H^ A 1 ifl«fl 0.0001-0.1#4 fl4S(44447ll^ 0.0005-0.0542] «14s) 44=H Si 

44^144. 

4 °1 °fl^H 4*1 ^41^1 ^H-J^fe 4*l)^r lilt 4 4S44 DBU 4 01*14*3 444 

S4444, afe 4 44 °142l i44^r 4^3 *M, °1* 4°14 4^ *)14 ifAas <fl 

4*1 4*14 4444421 444 4^14 4 514. 

sift, 4 4^21 i4*l 4*1 314 #21 ^ ^ - obavo] 4^4^ 2144 x]u)^ 31 4 4*J °~s 44 
*j4 Ai ji4444 £ 447144 4444 ^4^14 4^1 4134 ^ifl ^4 4sfl 44 4 44 444(44 
441 X44^4 0 144°1 4445] ^e||# ^4^4 4 514. 0.44;* 4£(<i>, s 3 42)fe 0ii4 

80517} 442)44, 4714 44 4^4^ 44 443^ 4 s ! ^HfA£^ 43 44 4 4444 #°1 
oL, 44AS°1 ^44 4^WH 44^44 47144 4 44 ^4 434, 43 44 4^S ^H4 4 4^ ^4 
4^ 4£S H7il f-iLS^ «3 34^4 444^1 4 4 44. 

4714 44 4 ^s 7l#4 **fl 444 44 ji443 444 £514 4 4 44 ^4 434, 443fe 4 

3 Wfl4 3^ <W1 4*143 *js# 2)i44^s^l 4 4444 343 irll 4 Sl^z &*MM 444 43 
214s 4«4 434?ll ix} 44 ^44 4^*14 ajM 3L 4343 44^4-fr <S4 4 44. 

°l*h 4 4^3 4434 4 aHH tfl«H ^4 £44 4^43 44*1 4^44. 

£2^^t^si ^.4^2 4444 4fe 44 ^4si 4 4aH1# 4444. 

£ 4AHli sa«HA), 44 ^7fe, 4?13 ^44 44 4^11^ 44* itf*Rr 44 444(7), 444°U^ 
^(5), ^4 47>4(7)4 444°1^-H ^4 443^3. ^4*fe ^ 4°H(4) 4 444°!^ ^(5)4 444^ 
4444 4^14(9)1- S444. 444°1 iE ^(5)4 ^-4 444(7) 4°1 ^ 3*fl 44^ ^1 
44 44, 471 444^ 444fe 47l ^44 0 14-^- ^A^4^ 4*4 ^ 4#^^ 4(444)°1 

A4fe* 4^431 SI4. 

£ 20)14^ ^ 4AHH1 siolAi^i 4 ^s(A, B, C)» £44^4. £ i5i 45|i 7^4 444 4 ^s(A, 
B, C)4 wl^H iL4, A 4 B 7>4^r 4^1 ^4, 71#4a1tt ^4(Wa, wb)i 4a>4 4 4154^1 4 
3^ 4 4 £ 22I 4 4^21 44^121 ^4°flfe 444(Sa, Sb)4 44*1 #4sM ^14s 4#=1^ 5J4 

4 4 44 4°1 ^4(Wa, WbH 4^4^i 4a>^^ 43<H14 ^ 44°1 4^4 4 $14^ 4 ^1 444 44 4 
4. 444, 4 4a1 i4 4°1 ^44^ 4444 4?-4 4 ^4i^ A ^ B 4^r 4°14 4^ 7l#i 
^^4S^ ^44^1 4s. 44°11 214 444 4^*1 #4 4 SI4 ^ 6 14. 

3i4, C4 4^ 44 4slii4, 4^fl 714^1 ^4(-£ 1), ^^s. 4#s]7]44^ 4^3 AS 4 314 
4 4 flji, ^ ^4^m ii4 S v 4 1st 44^ 44s 444 4 9Xn 44. ^elHS, ^s C4 4 
4i 4^4^ 4^14(9)* 444^ 44^1 44^1^ 4 444 4*14 #^ 4 44^ 43<>1 44. 

51 34 4 4^21 4^HH1 4°14, -2-44^ 4£(*)4, 4444 4°1°1 4= 4°1^ »elCd)* 44^14 £^<>1 

4. 

0140114 44 §1 4^4 4 4^21 44 ^4 43, 4^011 o)^ M oafx 45L(<t>)# 244^s^l 444 4^1 ( 
3)^141 444 4 4^ 4^1 44, 44 S 4444°fl4^ 4^4 # 6 U 4444 44 ^44 4^4 ^-14 
44^S2i 4 445:44 4ifl44 47> 44. 

47l ^4€^ 4-E^r 0 - 80s *H7> 7>44^, £ 5^a1^ j£ 221 4aHH1 4^4, -2-44=^ 4^4)^1 44 
44=1^ 4^421 ^(intensity)* 4^4 <i ] 443AS «l5i4 44# 44 L fl44. 

£ 521 44fe, jl44 ^4°1 ^4fe ^4^1 ^1144 44* 7>4^ 744(-i44i 4^ 44 0, 5, 10, 20, 30 
, 40, 50:4)21 44 i4S 44 1007114 ^144^ 444 a44 ^71-4 44°14. £ 5i 444 44 44 5l44 
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3, 4i(4>)7> 30s.tl 34 ^^^14 #3 4 ^17171- 20% 44344. 44\ ^>S^(0£)i4 ^44^ 4-£($ 

)# 33 4^-5.3 444-^5-3 4 4# 4343 ^4 4 t $U, 4 3 4^7} 30£ 3433^r * 4# 711 

4 3L47} i4437> 3* 344 S.44- 

£4, A44^ 4£($)« i443, 444 4443-2-^ 3 43 433 ^- = (wire loop) #44 444 433 
33(£ 331 d)« 3^44^3.3 4 ^4#4 34 ^4 ^ ^Ji, t^hx} 4#3fe 1*1 5L43 AS ^1 «- 

S. 443^4 4^-3.3 44^7}3 434 44 ^44 3711 7fl434 31 4343 ff^t ^ 014. 

43 A43^ 444(2)4 4* 434(9)3 ^§44 33i 444^r ^4 5 34 4^ <r33 3*114^ 

44 4A.3, ^3 33* *3#3 W44, -B-7l#^l *84#4 443 *4 $4 334 

£ 84 43 £ 24 44 4 433 44 4i7l-l- 33:43 44 4^3 * ^Hf 434* *«-£34. 

44 ^33(1)4 44 33^4(7)4 444^(S10), 4443^- 3(5)4 44 33^4(7) 33 4444(S2 

0). 4— 433(4)4 44 33^4(7)4 tf4 6 llH 3(5)3 43 3^-433 <g^§M 3443 433 344 

334^(S30), 34* t£S 17}- 4* 33333 44 ^3(3« S3, 43 100mmHg33 i 0 £), 4* 44/4 
4 44 f^iS 3£ 433 a^3}(S40-l)4 43^ $34 43* 444(9)3, £3 (dotting)*3 433 33, 
^°J44(S40). 

34, 34 434 *33 ^4 43(S50)3 4444. SL^-4s 333 4^4 43*. 34 433s 

S44 334* 33 4t4*>4(S60), <>1 434 4434 34 434. 44 £4 35E a], ofl^ 33}- 
7> #4 4444 S44 34(«jb44334. 4443 *J43* i^s. 5^ 34434 33*3 

471-i-oi 34333 S 3433. 444^4 ^43 444 ^-¥-41 fe, 443^ i 1 ^, 4 

a> £^ 444 a i ±^ 4 ^4#* 44i44AS.4 2. ?}£3 44 ^7} ^^«>i <^^444. 

^1, 444°1 *sfl 71^3 ^Jf^ 4*1 44*1^4 441 Tj-f, ^-jWF^l^^ 47)1* 44 *1 3^-4 tfl7l 
3 °l#4i 33 ^#3^1 °1^4 44 4^3 S-7i|7> cl^ 444 ^ 44. ^4, 4 444 4°1 A44a-f 4 
444 444°1 4*5]°! $J.A£-S- 4^ 33 ^#3^1 ^a, 44^1 444 4#°l 4^44. 
6\}m.x\ ^7]*) 4^7} 44*1 ^4 ^ ^14 447111- 444 S44 ^1 ^ 4 (S60), 444 a43 ^ 

47l 4 ^14 i^i4» 71144^ 343 <>1#<>14 ^^#^1 *43fe ^4 44^ as^ Ji4 nit, i^£3 44 
^7} ^4*1 7>^44. 

s. 9fe 4 4^3 44 i4 7112: 4^3 4aHH14, 4-44^ ^4 ^-^4 iL4 44^1 4^4^r J:f-£ol4. n 
443 44i4 4A34fe 4 «fl*t-7l 44 7fl^£# £ 4a 44 £ 4di 44^144. 

44, 44 £1KS40)«1 #4 4a), 24 4^ ^^°H43 44 1-4, 50mmHg°1M 5§- + 10mm 

Hg^4 54)^s 444 17> 44 ^^i4 41333 44 3^1 3ii: 41344(S51). °H3 -r4 34 43"b, 
£ 4a^l4 34i ^4151 3^11 3s-i-(li)3 4* ^3 4^ «ll#33(3s v) £ 4b3 4^7> 44. 

^. 3^, 4# 43s. 3*434 *14 ^3^14 4^33 344 -Sr£(i» 1-3, 304 *4 3^13 90^43 4 
90£33 104 *4 43)s 7>443 ^3 ^443 ^4 44(12)4 4314 ? Jas.4(S52), 17} i^^s 
(2')* ^344(£ 4c). 

3^, 4i33 344 4£SL 7}4(<^m 1:3, 304 *4 443 150^43 4*, 34 1505L33 134 *4 4 
3)43 ^3 ^44(444(9)) 33(3)3 3M*fe ^4 #4(10)4 4433(S53), 27} l^te(2)t ^444( 
£ 4d). 

34 43, ^34 J2.44S3 4£($fe 17}, 27} 44 3^4 44 34, 4^343 44/^4 44^3, ^4 
3 3s 43 44 4 133 =r433 ^44 343 4334 334^3 0 ~ 80£ 33 333 3 3 7} 7^4 
4. 

17} i^is 33 43(S52)33^=, 34 ?33 ^4 l7]-i-ji4 ^3 ^443 ^4 °^7}#o] ^ 433^ 
3, 34 4^ 444 ^443 ^.4 343 444 343 44(344)^ x, y, z 4 44 «s. ^43 333 43 
7}443 3*4 =t 4fe 443, 34 43 344 47}fe 343 33 3*3 3433 3^3 344 =r 4* 33 
# 337} 3^3 3^4 3 as 3344 
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3^4, 44 444 44 44, 4 444 ^2 444 *44 4444 ^fe 44 7per44, 4±r H. ^ 

4 4^ 444 4 44* ^44 44 444 ^4 ^44 ^44^ 7li7> jl, s.^ 57^ ^44 <*444 
44^ ^(voidH §444 44 7l^7> ;r4 ^44 -g-sfl^^A-] 7)14 su, ji4 4 a 44 *r44 4444 SI 4 

444 44-(444)4 444*344 4444 *V^-«-S. ^ -f^^iS) «3X] 7j-i7> 1444 4^4 4-*S 44 
£ 64 £ 444 ^A]^(A)4 ^efl 7l^(B,C)^ 14 4i7-H 7^1 44 JT^r, 3$ ^4 4^g 4 *4 

44 4444 444 nefl^44. 

4 444 4444 ^44 <3j4<>l ^4fe 4*1* 444fe ^4 444 44 444 iL^-^ 45. 40514 4 
4 i4(A)4, 4444 ^ 4447} i44 44^ 414 ^*ls 444 14 ;fc4(B)4, 4444 ^ 4447} i 
44 14 1 7^^ ^ S ^4^ 14 i4(C)4 44 100711^ 7ll4s}^4. #71 14 i7} B4 Cfe =L 4444 
44 444 7}44 7,11 4^1 £4. A, B, C 44 ^44 444 4444^- 44 It 4 4 444 g£ % 

4 44444. 

A, B, C 14 £4 507111- 444 444 444 3? o_S -^ifsH 44414 4^.4 41S 4444 15mA4 
?lft 7}4S5U, 44 44 444 44 60514 90%1^51-ir 44444 50044 ^4 ^x|a-§- 4^4534. 

j£ 6 ofl4 £ ^ Sl^r°l. 44fe444 I44A 44 H I7J5B3 ^ C)4 44 S7l 4 ^171 4 

Hi 5004 4 4 45%4 4 *44 14444. 4414 4^ 14 44 1444-$-^ 44 14444 Efl44 ^fl -g- 

^¥-^1 ^1^ ?!AS, #^-##ol ^-<?>o.S 4°J€ 7^£S ^S>7fl ^^5)^31, n 145. fl£ ^i7> ^ 

4t11 ^4S4. 

a*, tii^ bsi 4^0] as i,^J4^i, "IM^ls. 1 4*4*1 £<>H S^-m^^ 4i 

Tfr^^lSajl ^7l^Wl % 47} 12% ^ sj^jg ^ A ^ 7^4-^ jl^-, 31^ ^4 

°14^ ^-^ m #i4i ^4^1 ^^1 ^S«>4 ¥4 4^4, 4#sl^ ^^s^ 

^r^^l?m 3:471- ^^4 ^44°l^s ^^i 12^401 444*1 44^1 ^-8-4 ## rt7}^l 

^■f, 44 *4°11, i7lifl«l 4 ^71 ^ 47)^ *W ^4fe 7)^1 ajaq.. 

£ 7* ^^-H1(A)4 7l£(B,C)3 ^4 tj^i 4-4 4^ 7}^ ^4 4« 4, ^4 #^ 4 

47l 44-ir^r 44^ ^i°14. fls; A, B, C ^4 i7> 44 507fl» 4713 al^ft ^^5. 4^4^ ^r^ 

■4^-8- 4^ 'Sis 444^ 30mA^l 44* 7>4^s, 4^^& 3*1 25£« 4*1444 50044*4 7>^ ^ 
4f*4*84S4. 

£ 7i4 =J4^!3^tili3l 4444 4 vl o a4 4^43 ^4 ^*(^«- O^l ^-f , 50044 ^ ^4 4 tflai 
31%4 4 4-^^44. 4^1 14, 4^ 4444^ ^sl 14444 44 34 fl£ 

4^7> 4^si^4. 4# B4 ^4 ^4 1 4*4 4444 444 ^4 14444 44i 4^4^31, ^4 4 
4 ll%4 4 M\7] 4^*4 SS4. ^44, 44 444 444 t)14 A4 14 44s 4*44^ a47> 
444 44 14444 S44 44^, *4 m 4 44 S 444 44 ^4fe 7%444 4444 SS4. 

J£4, 44 444 44 ^44 444 4€=4^ 44*444^ 44, 444 < g*>4 44 44 as?! 4^4 
4 4s, ^4 44 44 44 44 44 ^ 444 444 7>4^4 4^s4 444 a44 i44 444, 44 
44 14 44 444 4 444 444X14. 444, a4^ 44 44 44 4444 Sife ^4 44 ?J*}7f 44 
44444 444 <844 444 444-ir 444 4 S S44 ^44 °^}7F ji^- ^44 44s 444 4 5^4 4 
4 4^44. 

5L 10a ^ lOb^r i44 44 444^ 4 444 44 ^44 4& 444*4 4444. £ 10a4 444 44 
44, 44 #14 SM 4444 4^sJf4 4^ 44 444fe LED4 44 4^, 4444 14(2) 
7> iL44^s 4^44 4^r 44 444 4 444 ^4 4^ 4 441-4 S444 44. 

£t £ I0b4 444 44 44 1^4 4444 44 4^. ^-4 4^44 444 4444^ 44 4447> 
444 444 "r444 41-4* 444 444 444^, 44 444 4444 444(2)4 A4fe 44s 4 
44 44 444 4 444 44 44 4 441-4 ^41 s i444 44. 

s. 11* 44 4444 4 44 led 4 444fe 4 4i ^4* 4444. 444 4^ i^lfe 344 4444 
4 4ns 414 44-2-— 44 444^ 444 444 44-71- 67fl7> 4A4t11 €4. 444 444^, 44 44 
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£ I2fe 4f4l£ ¥i #^lfe T-efl^l ^ 4^ #4°)1 Al-g-s]^ ft o|« 44\fl4. <>le]ft ^ 4 

^ i^fe ^7M7i7i ^ 4=^ ^401 ^o] A , b, c, d)* =l ifl^ -a^Mi 4 

4 ^ft ^°ll3&, ^4 4^ ^WH 4^4(2)^: i^-s-*^ ^EflS 4 3-f #^ft £4 4^1 ^r4 #3 ^ 
^^■-i- ntfiS. Xft^Tll 44- 

6 14 44 4 4^ 4Mlft 4^°Mfe ^3*1 -a*H4| 4^4SA4, a. 4^ « ^o]]Ai ^4x1 & 
ft£ ^<*H ^a]7H ^^o] 7>^*v^ l-S-oltf. n^JELS, £ 4aHH ^ftsH ^-sfl^ 

a-i^ ^t}±= ^m?^ % °M4 °i ^*W34)4 ^ft ft4. 
gfa^ .3: 4 

a. 4^1 ^44 1:% i4-^l 444* A4<S!^ ^EflS ^^*>3. n 45# 1°lfAS*1, 4 ft£ S f4# 
b)-jL « alMf" ^ 3lfl£3] 44^41" *H^& ^ 6 W4, 444°1 AH 34 44^4°1^ 

-& 2^44^ 44^4°M -S-^7> 5] 31 %~ ^ 1444* 37)1 #iAl5*j Jl 44^ ^4 ^4 ^ fl^ 6_ 
444^ ^l^t^^lf #ft ±<$ 4 ^l#^ol 44 4^Hi 4444 i^«H ^fl^ t 

4^41:^144^ Si 4. 

3?* 1 

3^hlr 3ft 4<r7l|5] 44# ±44fe ^4 444= 
44 °1#3 444<>1-£lh ^; 

#7} 44^4 #7l 444°lAH 3* 4713 CLS. ^44tt 4°H; 

*7l 444°] AH ^4 444^r 4^4^ it^H, 

^-71 =r^l^-fe ^71 ^4°1AH ^HS^-E] ^(^^)^1 

-a^-7> ji^ifflit- ^5>^ 5301 ^ 
^ 1^1 5a<H^, 

^71 ^1^^7l ^fl-f^, 

Aj-7l *^3H3 ^l^fi Sl^^l, #71 ^ASY^ w <}»€ 3 ^3. ^(U:^)ol 

#7l ^^O] ^-71 B^^^ -Aj ^a. c-1 zlo] ^5]^ ol fe ^ 

#7l ^4 A ^ ^-"M #71 as-^i^i- sa*H^, ^^4, #71 4.^^!^ ^l 4^1^ as- 1 ?- ei 

#7l 6_-=-^fla =f Ajjfs 7}^ a]Aj a}o] 3 z)-5L(6.s.^ 4H)7V 30£ 80S ^S>'?1 ^ ^7>. 

#71 A^-^a iMiHW #71 aj-71 4°H^ ^q-°l ^-S- ^ 4°13 7]e](d)fe lum Tfl^l 100 

Oum 1 ?! ^ 4iA}. 

5 
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4?1 ff4^ ^*14b =L ^14°11 ^4 *33 ^^>l;Cl ^S\o] floj Aj- 7l ^^-rj-CliLS^Bl 443 b 4^ 
^^SL <S41 444*1 ^4 4^ 443 44 4#4b 44 i4. 
^44 6 

4713 ^44 ^4 4471)3 441 4b 21=. H5)]<3i 44 °143 ^440] jLS ^4 44(mount)4b 44 

4?1 44 4a}4-4 471 4440^- ^4 4h 4 f> H» ^44b 44 

^11- 4-g-*M -#71 444<>1^-S ^4 444b 431; 4 

4?1 4*14 Tf^-Cl-OjiLH ^A^4^ 4*4 S]JfS 3) ^ Hj-*S) fe 4(444)3 Q] 

4 7> jL4^1 4^ 4^4 4b £44^ ^ 4?I14 S44b 44 ±A ^ 44 
^I64i SW-H, 

3<HJ£ ^-71 44 431 ^^l, 4?1 444°l-2-S ^o] oji^ ^ ^j^j ^ Cfol ^o] ^45^ 

4#44 4*14 ^401^ ^ AS^fEl 4#3b 43 iPf! 4?1 444 Sj^^H S]J=U= ig£ 

a] ?l 514 ^ ^7}^m ^4b 4t11 # c-1 ±444 
471 47ll^Ai^ 471 4*1^ 47I 4*4* *H44 

471 iL4fe ^ 4tH4±^ 4-7I 444°1^ 444 4°1 34^ 2)4 4#3b 4(44441 

£5.^3. ^^s}^ ] 4#4 ^4Asl4e1 4^4 f A J^ 444 3 £<>1 4§-3<>1 4b 4 

21- £H-lf 4b 4^^^ 4b 44 iA> ^2 4^. 

^44 8 

^164 ^^1 7)1743 <>\± 4 4°fl 54 ^14 

471 44 4?H4, 47I ^l^ ^44 374°1 4#4b 4*3 £r 44^ 4*14 34 4b 44 £ 

4*112 4^. 
344 9 

*ll84i 5!H4, 

471 4*1 b 7li# ^17-1471 34 ^114 44 43 % 44 43/43 *4 434 >l 4 434 34 44 ^4 
^ 44 

34410 

711 94i SH4 

471 ^13 4711b, 

4^- ^ hH ^3 ^ 24 44 4^ 41 s] *M ^1 ^1 7] i4 t! 4b 4^1 , ^ 

-SrES 7Vt4^ 47l 444 444^1 Ji4 #^4 44^71^ 47)1S S44b 44 M ^2 4^. 
^44 11 

7fli04i §1^14, 

471 ^442-- f ^ 47il^, 

^ 4£S 71-14^ 4a1 444 4^41 ^7fl4^ jl4 #^4 4«flAi7l^ 4t)1» c) S44b 44 ^ ^2 

^44 12 

^I84i Si°14, 

471 ^4 ^ 3.4^1 4^1 till- tiH4^ j ^^4, 47] ^.4€^ ^14^1^as4^ 47l ^4^1^ 4^ 
41 44b 7>43 2)4 4°121 4^(^-44^ 4^)« 30£ <^14 80S <>144 ^^^14 ^H4b 44 4^^s 



9 of 16 





10 of 16 



^7H^ ^-2003-0031043 




11 of 16 




12 of 16 



^7}l^-s] ^-2003-0031043 



(lcc = 15mA. Ta=60£, ^£90%) 
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modioli ^wioi^y* is 



S20 



\9iom ga 



gfgj-gg S40- 



£1 


(dotting) 









S40 



sso 



.., S60 



S51 



i§ SIS 



552 



S50 



-, S53 
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JE^llb 




A, B,C, D: Blue LED 
E: Zener Diode 



